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$/\mathrm{J}\ovalbox{\tt\small REJECT}-\mathfrak{F}$ (Kazuhide KOBASHI)\dagger
$m$ $p_{1},$ $\cdots,p_{m}$ , V, $\supset,$ $\urcorner$ $n$ “know”






a3 $\neg \mathrm{K}_{i}(A)\supset \mathrm{K}_{i}(\neg \mathrm{K}\dot{*}(A))$
a4 $\mathrm{K}_{i}(A)\wedge \mathrm{K}_{i}(B)\supset \mathrm{K}_{:}(A\wedge B)$
a5 $\mathrm{K}_{i}(A\supset B)\supset(\mathrm{K}_{i}(A)\supset \mathrm{K}_{i}(B))$
$\frac{AA\supset B}{B}$ ( $\mathrm{M}\mathrm{P}$-rule) $\frac{A}{\mathrm{K}_{i}(A)}$ ( $\mathrm{K}_{i}$ -rule)
$\mathrm{K}$ $A$ $A$”
“strictly know” $\mathrm{K}_{i}[]$ $\langle$ world
$A$ – $\wedge-$ world $\mathrm{W}_{A}$ $\mathrm{W}_{A}$
$A$” 1 ( 17)
1 $\mathrm{W}^{(k)}$ : degree $k$ world
$\mathrm{W}^{(0)}$
$=$ $\{p_{1}^{\delta_{1}}\wedge\cdots\wedge p_{m^{m}}^{\delta}|\delta_{1},$ $\cdots,$ $\delta_{m}\in\{0,1\}\}$ , $p^{\delta}=\{$
$p$ $(\delta=1)$
$\neg p$ $(\delta=0)$
$\mathrm{W}^{(k+1)}$ $=$ $\{<g,$ $>|g\in^{\mathrm{w}^{(k}}),$ $\mathrm{U}_{1},$ $\cdots,$ $\mathrm{U}_{n}\subseteq \mathrm{W}^{(k)}\}$
E $f=<g,$ $>\in \mathrm{W}^{(k+1)}$ $g=f^{<}k+1$ , $\mathrm{U}_{i}=f_{i}^{()}k+1$
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. $\mathrm{U}=\{g_{1}, \cdots, gd\}$ . $*\mathrm{U}^{\mathrm{d}\mathrm{e}\mathrm{f}_{*\mathrm{v}}}=g_{1}\mathrm{v}\cdots*gd$
. $f=<g,$ $>$ $*f^{\mathrm{d}}=^{\mathrm{c}\mathrm{f}_{*}}g \wedge\bigwedge_{i=1^{*}}^{n}\mathrm{K}:[\mathrm{U}:]$
$0\mathrm{U},\mathrm{V}\subseteq \mathrm{W}^{(k)}$
$\vdash*\mathrm{K}_{1}.[\mathrm{U}]\wedge \mathrm{K}i(*\mathrm{v})\equiv 1$ $*\mathrm{K}_{i},[\mathrm{U}\approx\subset]\backslash$ $\mathrm{i}.\mathrm{f}\mathrm{U}\wedge--\subseteq \mathrm{V}arrow\veearrow$ $(1)\sim$
–. $\mathrm{L}^{-}\mathrm{j}^{-.--}\cdot\backslash$ $-/-$ [ \perp ( ) $\mathrm{i}\mathrm{f}\mathrm{U}\not\subset \mathrm{V}$ (2)
1 $\mathrm{U},\mathrm{V}\subseteq \mathrm{W}^{(k)}$ $\mathrm{U}\neq \mathrm{V}\Rightarrow\vdash(^{*}\mathrm{K}_{i}[\mathrm{U}]\wedge*\mathrm{K}_{i}[\mathrm{V}]\equiv\perp)$
2 $f,$ $g\in \mathrm{W}^{(k)}$
$f\neq g\Rightarrow\vdash*f\wedge^{*}g\equiv\perp$
$\mathrm{U}=\mathrm{V}$ $f=g$
3 $\mathrm{U},\mathrm{V}\subseteq \mathrm{W}^{(k)}$ $\mathrm{U}\cap \mathrm{V}=\phi\Rightarrow\vdash*\mathrm{U}\wedge*\mathrm{v}\equiv\perp$
4 $\mathrm{U},\mathrm{V}$ $\vdash*(\mathrm{U}\cap \mathrm{V})\equiv*\mathrm{U}\wedge*\mathrm{v}$
5 $\mathrm{U}\subseteq \mathrm{W}^{(k)}$
$\vdash*\mathrm{K}_{i}[\mathrm{U}]\equiv \mathrm{K}_{i}(^{*}\mathrm{U})\wedge$ $\wedge$ $\neg \mathrm{K}_{i}(^{*}\mathrm{v})$
$\mathrm{V}_{\neq}^{\mathrm{c}}\mathrm{U}$
6 $\mathrm{U}\subseteq \mathrm{W}^{(k)}$
$\vdash \mathrm{K}_{i}(^{*}\mathrm{U})\equiv$ ${ }$ $*\mathrm{K}_{i}[\mathrm{V}]$ [ 5 ]
$\mathrm{V}\subseteq \mathrm{U}$
$7\vdash*\mathrm{w}^{(k)}$ [ 6 ]
3 $\deg(A)=A$ $\mathrm{K}_{1}$ , $\cdot$ .. , $\mathrm{K}_{n}$
$\mathcal{L}^{(k)}=\{A\in \mathcal{L}|\deg(A)=k\}$
4world “ ” “ ”
$\mathrm{U}\subseteq \mathrm{W}^{(k)}$ $\iota_{}*\backslash \iota \text{ }$ $\mathrm{U}’=\{<f,$ $>|f\in \mathrm{U},$ $\mathrm{U}_{1},$ $\cdots,$ $\mathrm{U}_{n}\subseteq \mathrm{W}^{(k)}\}$
$\mathrm{K}_{n}[\mathrm{U}_{n}]\mathit{4}$
$(\mathrm{K}_{1}[\mathrm{U}_{1}]$
$\mathrm{V}\subseteq \mathrm{W}^{(k+1)}$ $\#’arrow*\backslash \iota \text{ }$ ’V
$=1^{g}|^{<g}’>\in \mathrm{V}$
, for $\mathrm{s}\mathrm{o}\mathrm{m}\mathrm{e}\mathrm{U}_{1},$ $\cdots,$ $\mathrm{U}_{n}\subseteq \mathrm{W}^{(k)}$
5 $\mathrm{U}\subseteq \mathrm{W}^{(k)}$ $l\geq k$
$\mathrm{U}<\iota>^{\mathrm{d}\mathrm{f}}=^{\mathrm{e}}\mathrm{U}\text{ }$









10 $\mathrm{U}\subseteq \mathrm{W}^{(k)}$ $\vdash*(\mathrm{U}’)\equiv*\mathrm{U}$
11 $\mathrm{U}\subseteq \mathrm{W}^{(k)},$ $l\geq k$ $\vdash*(\mathrm{U}^{<l>})\equiv*\mathrm{U}$
6 $A$ world $\mathrm{W}_{A}$ (– $\wedge-$ )
$\mathrm{W}_{\mathrm{p}\mathrm{j}}$ $=$
$\{p_{1}^{\delta_{1}}\wedge\cdots\wedge p_{j-1}^{\delta}\mathrm{j}-1\wedge p_{j^{\wedge}}p^{\delta}j+1\wedge \mathrm{j}+1\ldots\wedge p^{\delta_{m}}m|\delta_{1},$ $\cdots,$ $\delta_{j-1},$
$\delta_{j}+1,$ $\cdots,$
$\delta m\in\{\mathrm{o}, 1\}\}$ (4)
$\mathrm{W}_{B\wedge C}$ $=$ $\mathrm{W}_{B}^{<k>}\cap \mathrm{W}_{C}^{<k}>$
$k=\mathrm{l}\mathrm{n}\mathrm{a}\mathrm{x}(\deg(B), \deg(C))$ (5)




$=$ $\{f\in \mathrm{w}^{(k+1})|f^{\mathrm{t}k+}i1)\subseteq \mathrm{W}_{B}\}$ , $f=<f^{<}k+1,$ $>$ (8)










$=$ $\{<g,$ $>|0)1)$ $\forall i(g\in \mathrm{U}i\subseteq \mathrm{s}^{(0)}g\in s^{(0)})\}$ (10)
$\mathrm{S}^{(k+2)}$
$=$ $\{<g,$ $>|0)2)1)3)$ $\forall i.(,g\in.\mathrm{U}|.\subseteq.\cdot \mathrm{S}(k+.1))g\in^{\mathrm{s}}\forall i(\forall f\in \mathrm{U}|\Rightarrow f_{\dot{*}}=g^{(}i\forall i(\mathrm{u}i=g_{*})(k+1.)(\mathrm{t}+1)(k+1)k+1))\}(k\geq 0)$ (11)
$\mathrm{U}\subseteq \mathrm{S}^{(l)}$ tU $\mathrm{g}\mathrm{f}$ $\{f^{<l}|f\in \mathrm{U}\}$ (restrictions of U)
13 $\forall k(f\in \mathrm{W}^{(k)}-s(\kappa)\Rightarrow.\vdash*f\equiv\perp)$
134
14 $\forall k(\vdash*\mathrm{s}^{(k)})$
$|$ $7^{*}*\mathrm{w}**((\cup^{*}(\mathrm{W}^{(}s_{\text{ }}k\mathrm{v}\mathrm{S}k\perp()\text{ }\vdash*\mathrm{s}^{(k)}\mathrm{v}(\mathrm{w}(k)-S(k))k)-s^{()}\lambda\cdot))$
13
15 $A$ $\mathrm{a}\mathrm{O}\sim \mathrm{a}5$
$\deg(A)=k\Rightarrow \mathrm{w}_{A}\mathrm{n}s^{(k})=\mathrm{s}(k)$
16
(1) $\frac{AA\supset B}{B}(\mathrm{M}.\mathrm{P}.)$ $\deg(A)=d,$ $\mathrm{d}\mathrm{c}\mathrm{g}(B)=l,$ $\mathrm{m}\mathrm{a}\wedge\backslash (d, l)=k$
$\mathrm{W}_{A}\cap S^{(d})=\mathrm{s}(d)$ , $\mathrm{w}_{A\supset B^{\cap}}\mathrm{S}^{(k)}=\mathrm{S}^{(k)}\Rightarrow W_{B}\cap \mathrm{S}(\iota)=S^{()}\iota$
(2) $\frac{A}{\mathrm{K}_{i}(A)}(\mathrm{K}_{i})$ $\mathrm{d}\mathrm{t}^{\iota_{\mathrm{b}(.)}}’ 4=k$
$W_{A}\cap$. $\mathrm{S}^{(k)}=\mathrm{S}^{(k)}.\Rightarrow \mathrm{w}_{\mathrm{K}_{:(A)^{\cap}}}s^{(}k+1$ ) $=\mathrm{S}^{(k)}+1$
[ ]
17 $\deg(A)=k$
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12 :
$A$ $\mathrm{K}_{i}$ $\wedge,$ $,$ $\neg,$ $\supset$
$A=\mathrm{K}_{i}(B)$ : $\deg(\mathrm{K}_{i}(B))=k(\geq 1)$
$\mathrm{K}_{i}(B)$ $\equiv$ $\mathrm{K}_{\dot{\iota}}(^{*}\mathrm{W}B)$ ( { )
$\equiv$ $*\mathrm{w}^{(k)}\wedge \mathrm{K}_{i}(^{*}W_{B})$ 7
$\equiv$ $(f\in*f)\mathrm{W}(k)\wedge \mathrm{K}_{i}(^{*}\mathrm{W}B)$
$\equiv$ ${ }$ $(^{*}f\wedge \mathrm{K}_{1}.(^{*}\mathrm{W}_{B}))$
$f\in W(k)$
$\equiv$ ${ }$ $(^{*}f\wedge \mathrm{K}_{i}(^{*}\mathrm{W}_{B}))$ $(^{*}f\wedge \mathrm{K}_{i}(^{*\mathrm{w}_{B}}))$







$\equiv \mathrm{K}_{i}[f_{i}^{(k}])$ $f_{i}^{(k)}\subseteq W_{B}$ $0-(1)$
$\equiv$ ${ }$ $*f$




(1) $\frac{AA\supset B}{B}$MP $\deg(A)=d,$ $\deg(B)=l,$ $\max(d, \iota)=k$
$\mathrm{w}_{A}\cap \mathrm{s}^{(d})=\mathrm{S}^{(d)},$ $\mathrm{W}_{A\supset B}\cap s^{(k)}=\mathrm{S}(k)$ $\Rightarrow$
$\wedge k-d$ $.\wedge^{k-l}$
$S^{(k)}$ $=$ $((\mathrm{w}^{(k})-\mathrm{W}_{\acute{A}} .)\cup \mathrm{W}_{\acute{B}}$ $.)\cap \mathrm{S}^{(k)}$
$k-d$
$=$
$(( \mathrm{w}^{(k)}\cap \mathrm{S}(k))-(\mathrm{w}^{\prime\cdots\prime}\cap \mathrm{S}^{(k}))\bigwedge_{A})\cup(\mathrm{W}_{B} \cap S^{(\lambda)}.)$
$,..\wedge^{k-l}.$,
$\mathrm{S}^{(d)}\subseteq \mathrm{W}_{A}$ ,
$\mathrm{S}^{(k)}\subseteq S^{(d)}\text{ }$ ,$.. \bigwedge_{\prime}^{k-d}$.
$\subseteq \mathrm{W}_{A}$
$,..\wedge^{k-l}.$,








$\wedge k-l$ $\wedge k-l$









(2) $\frac{A}{\mathrm{K}_{i}(A)}(\mathrm{K}_{i})$ deg(A) $=k$





$\{<f$ , $>|f\in \mathrm{W}^{(k)}$ , $\mathrm{U}_{i}\subseteq \mathrm{W}_{A}$ , $\mathrm{U}_{1},$ $\cdots$ , $\mathrm{U}_{1},\subseteq \mathrm{W}^{(k)}\}$
$\{<f,$ $>|f\in S^{(k)}$ , $\mathrm{U}_{1},$ $\cdots,$ $\mathrm{U}_{n}\subseteq \mathrm{S}^{(k)}\}$
$<f,$
$>|_{f}\in \mathrm{S}^{(k)}$
, $(\underline{\mathrm{U}_{i}\subseteq \mathrm{W}_{A}\ r\mathrm{U}i\subseteq \mathrm{s}(k)}),$ $\mathrm{U}_{1},$ $\cdots,$ $\mathrm{U}_{n}\subseteq \mathrm{S}^{(k)}$
$\Uparrow$
$\mathrm{S}[_{(k+1)}$
$(\mathrm{K}_{n}[\mathrm{U}_{n}])$ $|$
$\mathrm{U}_{i}\subseteq \mathrm{S}_{(k)}$
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